Summary of Recommendations

Ready for Inmediate Investment and
Direction Known

Dark Energy

* NASA and DOE will develop a Joint Dark Energy
Mission (JDEM). This mission would best serve the
scientific community if launched by the middle of the
next decade. Studies of approaches to the JDEM mis-
sion undertaken now will identify the best methodol-

ogy.

* A high-priority independent approach to place con-
straints on the nature of Dark Energy will be made by
studying the weak lensing produced by Dark Matter.
This is a scientific goal of the ground-based Large-
aperture Synoptic Survey Telescope (LSST). Signifi-
cant technology investments to enable the LSST are
required, and NSF and DOE will begin technology
development of detectors, optical testing, and soft-
ware algorithms leading to possible construction with
first operations in 2012. NASA will contribute their
expertise as appropriate.

* Another priority method to constrain Dark En-
ergy will be to use clusters of galaxies observed
by ground-based Cosmic Microwave Background
(CMB) and space-based X-ray observations. A co-
ordinated NSF and NASA effort using this technique
will provide independent verification and increase the
precision of the overall measurements.

Dark Matter, Neutrinos, and Proton Decay

* NSF will be the lead agency for concept develop-
ment for an underground facility. NSF will develop a
roadmap for underground science by the end of 2004.

* NSF and DOE will work together to identify a core
suite of physics experiments. This will include
research and development needs for specific experi-
ments, associated technology needs, physical specifi-
cations, and preliminary cost estimates.

Gravity

* NSF, NASA, and DOE will strengthen numerical
relativity research in order to more accurately simu-
late the sources of gravitational waves.

* The timely upgrade of Laser Interferometer Gravita-
tional wave Observatory (LIGO) and execution of the
Laser Interferometer Space Antenna (LISA) mission
are necessary to open this powerful new window on
the universe and create the new field of gravitational
wave astronomy.

Next Steps for Future Investments

Origin of Heavy Elements

* DOE and NSF will generate a scientific roadmap for

the proposed Rare Isotope Accelerator (RIA) in the
context of existing and planned nuclear physics facili-
ties worldwide.

DOE and NSF will develop a roadmap that lays out
the major components of a national nuclear astro-
physics program, including major scientific objectives
and milestones, required hardware and facility invest-
ments, and an optimization of large-scale simulation
efforts.

Birth of the Universe Using Cosmic
Microwave Background

* The three agencies will work together to develop

by 2005 a roadmap for decisive measurements of
both types of CMB polarization. The roadmap will
address needed technology development and ground-
based, balloon-based, and space-based CMB polariza-
tion measurements.

High Density and Temperature Physics

* In order to develop a balanced, comprehensive pro-

gram, NSF will work with DOE, NIST, and NASA
to develop a science driven roadmap that lays out the
major components of a national High Energy Density
Physics (HEDP) program, including major scientific
objectives and milestones and recommended facility
modifications and upgrades.

* NNSA will add a high energy high-intensity laser ca-

pability to at least one of its major compression facili-
ties in order to observe and characterize the dynamic
behavior of high-energy-density matter.

DOE and NSF will develop a scientific roadmap for
the luminosity upgrade of the The Relativistic Heavy
Ion Collider (RHIC) in order to maximize the scien-
tific impact of RHIC on High Energy Density (HED)
physics.
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